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work	for	me	too.	My	learning	process	to	date	has	been	largely	driven	by	pragmatism	(emphasis	on	practice	versus	theoretical	knowledge),	curiosity	about	nature	and	how	this	information	can	help	me	make	a	living	–	three	things	I	have	rarely	seen	emphasized	in	my	Western	education.	Aside	from	my	restless	relationship	with	dry	and	boring
presentations	of	things	that	are	mostly	mathematical	in	nature,	I	am	a	self-taught	programmer.	To	be	clear,	I	took	a	single	programming	course	at	a	community	college	(around	2013),	and	the	rest	of	my	knowledge	comes	from	self-directed	studies.	During	the	early	years	of	that	process,	I	also	had	to	work	various	day	jobs	to	pay	rent,	which	left	me
very	little	free	time	and	energy	to	learn	my	art.	The	end	result	was	that	I	chose	to	spend	most	of	my	time	building	personal	projects	and	learning	topics	specific	to	those	projects.	This	has	led	me	to	be	very	good	at	writing	code,	learning	new	technologies	and	solving	problems.	However,	if	I	applied	any	concept	in	CS	and	SEng	to	the	code	I	was	writing,
it	was	largely	by	accident.To	summarize	this	introduction,	I’m	trying	to	say	that	the	biggest	obstacle	in	my	study	of	SEng	was	that	I	wasn’t	very	interested	in	learning	it.	I	didn’t	know	the	sense	of	accomplishment	you	can	get	from	making	a	small	modification	to	an	algorithm	that	reduces	its	execution	time	to	completion	by	a	factor	of	tens	or	hundreds
of	times.	I	didn’t	know	how	important	it	was	to	choose	a	data	structure	based	on	the	nature	of	the	problem	I	was	trying	to	solve,	let	alone	how	to	make	that	decision.	And	I	had	no	idea	how	relevant	mobile	apps	for	a	living	room	were	to	me.I	know	just	in	case	you’re	in	the	same	otseuq	otseuq	osrev	otnemaiggetta	oim	li	otaibmac	ah	ehc	²Ãic	us	arev
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programming.	I	was	very	comfortable	with	the	Android	SDK,	but	many	years	of	JVM	programming	had	left	me	with	a	strong	sense	of	having	no	idea	how	computers	actually	worked.	under	the	hood.	Which	annoyed	me	a	little.	I	wasn’t	really	looking	for	a	job,	but	at	the	time	a	recruiter	from	a	large	tech	company	had	contacted	me	about	my	interest	in	a
position	as	an	Android	software	engineer.	Despite	being	out	of	practice	with	Android	for	many	months,	I	did	well	in	the	first	interview	(they	were	all	basic	Android	concepts	with	which	I	was	familiar)	and	was	sent	an	email	describing	the	topics	to	be	covered	in	future	interviews.	The	first	section	of	this	email,	which	detailed	specific	knowledge	of
Android,	was	extensive,	but	I	had	at	least	a	little	familiar	with	most	of	the	topics	and	not	intimidated.	However,	when	I	escorted	up	to	the	section	on	data	structures	and	algorithms,	I	suddenly	felt	like	when	I	started	writing	code:	like	a	fish	out	of	the	water.	None	of	these	concepts	were	ever	applied	in	my	code,	but	I	certainly	had	not	formally	studied
any	of	them.	Although	I	will	do	my	best	to	give	you	a	smooth	and	clear	introduction	to	these	topics,	Seng	will	immediately	hit	you	with	a	wall	of	jargon	terms	and	my	face	was	figuratively	and	hurt	after	reading	the	whole	list	of	DS	and	algos	I	had	to	learn	in	that	email.	I	was	very	early	with	my	recruiter,	who	kindly	gave	me	four	weeks	to	prepare	before
the	next	interview.	I	knew	I	couldn’t	cover	all	the	topics	in	four	weeks,	but	I	was	hoping	Seng’s	learning	a	year	or	two	in	a	few	weeks	would	show	some	talent	and	I’d	love	to	tell	you	a	juicy	story	about	how	I	failed	epically	or	completely	dazzled	in	the	next	interview,	but	the	reality	is	that	things	fell	apart	before	I	even	had	the	chance.	I’m	a	Canadian
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we	have	tens	or	hundreds	of	processes	running	at	the	same	volta.	I’ve	thrown	those	jargon	terms	so	you	can	search	them	if	you’re	curious	about	how	operating	systems	work,	but	doing	so	you	don’t	need	to	proceed	with	this	article.	In	any	case,	you	can	usually	think	of	a	process	execution	procedure	as	at	any	time	during	which	it	can	be	displayed	in
the	system’s	process	tracking	tool.	I	use	this	definition	to	emphasize	that	an	active	process	doesn’t	need	to	have	a	user	interface	or	even	do	anything	useful,	although	it	could	still	take	up	CPU	runtime	and	memory	space.	Memory	space,	for	something	that	something	has	runtime,	must	also	be	somewhere.	That	somewhere	is	the	physical	memory	space
of	the	computer,	which	is	virtualized	(again,	look	for	virtualization	in	your	time	but	it	is	not	necessary	for	this	article)	in	order	to	make	it	safer	and	easier	to	use.	Each	process	is	assigned	its	own	distinct	and	protected	virtual	memory	space,	which	can	grow	or	shrink	to	certain	limits	and	depending	on	various	factors.	Let’s	pause	from	theory	to	talk
about	why	we	should	worry.	Since	running	space	and	memory	can	be	measured	accurately	but	are	also	limited,	humans	like	you	and	I	can	really	mess	things	up	if	we	don’t	pay	attention	to	these	limitations!	To	be	clear,	here	are	two	very	important	things	we	want	to	worry	about	as	programmers	and	engineers:	Is	our	program	or	even	the	whole	system
shutting	down	because	we	have	mismanaged	the	finite	resource	of	memory	space?	Our	programs	will	solve	problems	for	our	users	in	a	timely	manner	and	Or	will	they	remain	so	for	a	long	time	that	our	users	decide	to	force	the	quitting,	request	a	refund	and	leave	a	bad	review?	These	questions	largely	dictate	the	success	of	our	programs,	whether	you
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